Beyond membrane integrity: Assessing the functionality of human umbilical vein endothelial cells after cryopreservation.
Assessment of cell membrane integrity is one of the most widely used methods to measure post-cryopreservation viability of cells such as human umbilical vein endothelial cells (HUVECs). However, an evaluation of cell function provides a better measure of cell quality following cryopreservation. The tube formation assay mimics angiogenesis in vitro and can be used to quantitate the ability of endothelial cells to form capillary-like tubular structures when cultured on reconstituted basement membrane (Matrigel). We compared the membrane integrity (measured by flow cytometry) and tube forming ability of HUVEC suspensions exposed to 10% dimethyl sulfoxide (Me2SO), cooled at 1 °C/min to various sub-zero temperatures, plunged directly into liquid nitrogen, stored for an hour, and thawed rapidly. We found that as membrane integrity increased so did the various parameters associated with the extent of in vitro angiogenesis; however, in comparison to fresh cells with a similar percentage of membrane-intact cells, the extent of tube formation, expressed as total tube length, is significantly lower in previously frozen cells for the lower range of post-thaw membrane integrities. Our findings underscore the value of an assay that quantifies a specific function that a cell is known to perform in vivo to measure the success of cryopreservation protocols.